Evaluating aquatic toxicity by visual inspection of thallus color in the green macroalga Ulva: testing a novel bioassay.
A novel bioassaythat uses visual inspection of reproduction of the aquatic green macroalga Ulva has been developed for testing toxic chemicals. The method employs a technique to quantify percentage reproduction based on thallus color change during the progression of reproduction. The validity of visual inspection as a reliable method was supported by a high test score (80.4) from a test of the ability of 97 first year university students with no biology background to evaluate reproduction by visual observation after 30 min training. The sensitivity of the method was assessed using a reference toxicant (sodium dodecyl sulfate; SDS; EC50 = 7.1 mg x L(-1)), heavy metals Cu (0.063 mg x L(-1)), Cd (0.217 mg x L(-1, Pb (0.840 mg x L(-1)), Zn (0.966 mg x L(-1)), formalin (1.458 mg x L(-1)), diesel fuel (3.7 mL x L(-1)), and is shown to be similar or better than more established aquatic toxicity bioassays. Toxicity data obtained by the Ulva bioassay for elutriates of sludge collected from nine different locations were directly compared with the commercially available Microtox test. Ulva reproduction was significantly inhibited in all elutriates with the greatest and least toxic effects, estimated by toxicity units (TU) observed in elutriates from industrial waste (13.1 TU) and a filtration bed (4.8 TU), whereas values ranging from 1 to 4.5 TU were obtained from the Microtox test, confirming that the Ulva bioassay is more sensitive. Correlation analyses for EC50 data versus the concentrations of toxicants in the sludge indicated a significant relationship between toxicity and four heavy meals (Cd, Cu, Pb, Zn) for the Ulva bioassay but no such correlation was detected by the Microtox test. The new bioassay method is simple to use, easy to interpret, economical, and eco-relevant so would be a valuable addition to aquatic toxicity testing protocols for a wide range of toxicants. Moreover, since Ulva has a wide geographical distribution and species have similar reproductive processes, the test method has worldwide application.